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of ice nuclei (IN) are available, then optically thin cirrus could form in these supersaturated regions. These optically thin clouds may scavenge the IN from the upper troposphere. Finally, water vapor is an important greenhouse gas, particularly in the cold upper troposphere. The common occurrence of ice supersaturation in the upper troposphere may imply higher water vapor concentrations than previously thought.
In this study, we combine data from several field experiments to examine the frequency of supersaturation in the upper troposphere. Cloud sampling instrumentation included in these missions is used to separate cloudy and clear regions. The potential for formation of ice clouds with crystal number densities too low for detection by the available instrumentation is evaluated with model simulations.
The model calculations are used to investigate the cloud sensitivity to IN number density and to evaluate the potential impact of the clouds on the radiation budget.
In Situ Upper Tropospheric Humidity Measurements
Information about humidity in the upper troposphere has been extremely scarce primarily because the standard humidity sensors used on radiosondes are unreliable at temperatures below about-40øC. Comparisons between V5is515 sonde and cryogenic hygrometer humidity measurements at low temperatures have shown that the VSis51a sonde substantially underestimates the humidity [Miloshevich and Heymsfield, 1998 ]. Hence, •Both cloudy and ('loud-free time periods are included.
- cm -3 is used. This volume density is equivalent to a cloud with 0.1 cm -3 10-/•m diameter ice crystals. Although the frequency of supersaturation in the cloudfree sampling times is lower than that for the entire data set (see Table 1 ), it is still relatively high. 
